Knockdown of DEAD-box helicase 4 (DDX4) decreases the number of germ cells in male and female chicken embryonic gonads.
DEAD-box helicase 4 (DDX4; also known as vasa) is essential for the proper formation and maintenance of germ cells. Although DDX4 is conserved in a variety of vertebrates and invertebrates, its roles differ between species. This study investigated the function of DDX4 in chicken embryos by knocking down its expression using retroviral vectors that encoded DDX4-targeting microRNAs. DDX4 was effectively depleted invitro and invivo via this approach. Male and female gonads of DDX4-knockdown embryos contained a decreased number of primordial germ cells, indicating that DDX4 is essential to maintain a normal level of these cells in chicken embryos of both sexes. Expression of doublesex and mab-3 related transcription factor 1 (DMRT1) and sex determining region Y-box 9 (SOX9), which are involved in testis determination and differentiation, was normal in male gonads of DDX4-knockdown embryos. In contrast, expression of cytochrome P450 family 19 subfamily A member 1 (CYP19A1), which encodes aromatase and is essential for ovary development, was significantly decreased in female gonads of DDX4-knockdown embryos. Expression of forkhead box L2 (FOXL2), which plays an important role in ovary differentiation, was also slightly reduced in DDX4-knockdown embryos, but not significantly. Based on several pieces of evidence FOXL2 was hypothesised to regulate aromatase expression. The results of this study indicate that aromatase expression is also regulated by several additional pathways.